ABSTRACT Antibodies raised against prekeratin intensely and specifically stain, in immunofluorescence microscopy, Mallory bodies ("alcoholic hyalin") 
Mallory bodies (MBs) ("alcoholic hyalin") are unique cytoplasmic inclusions, mostly observed in hepatocytes (1) . Their major and most characteristic components are randomly oiented, unbranched, rod-shaped filaments of 14-20 nm in diameter, which often exhibit a dense fimbriated coat (2) (3) (4) (5) . They are characteristic morphologic features of alcoholic hepatitis (1) but have also been observed in diverse liver disorders not related to alcoholism (3) . Typical MBs can be experimentally produced in mouse liver by long-term griseofulvin feeding (6) . The major constituents of experimentally induced MB filaments are a group of polypeptides with apparent Mr values ranging from 48,000 to 66,000 (5) , and a similar composition has recently been reported for MBs from human alcoholics (7) . In this respect, MBs resemble prekeratins from different sources that all contain characteristic polypeptides in the 47,000-to 68,000-Mr range (see ref. 8 for references). In addition, it has been shown that antibodies to prekeratin from bovine hoof horny layer, in immunofluorescence microscopy, specifically decorate murine MBs, which further strengthens the relationship between MB filaments and intermediate-sized filaments of the prekeratin type present in most if not all epithelial cells ("cytokeratins") (8) . On the basis of these findings it has been proposed that MB formation represents a pathologic form of hyperkeratosis (5) .
In the present communication the following findings are reported. (i) Antibodies t6 bovine prekeratin react with MBs of human origin, thus extending our original observation in experimental animals (5) to human disease. (ii) Immunofluorescence microscopy using such antibodies as well as antibodies to MBs of human origin allows the tracing of MB formation and involution by detection of early (precursor) stages of MB formation as well as MB fragments during involution. (iii) MBs of human liver differ from those in livers of griseofulvin-treated mice in that they immunologically crossreact with prekeratin from desmosome-attached tonofilamepts of bovine muzzle but not with prekeratin polypeptide components of bovine hoof. (iv) Neither original nor colchicine-or griseofulvin-reinduced murine MBs are related to the vimentin-type of intermediate-sized filaments (9 Antibodies to human epidermal prekeratin also specifically stained MBs in mouse liver (Fig. lb) , and so did antisera raised against isolated human MBs ( Fig. 1 d, (Fig. 1 a, d , and e and Fig. 2 After discontinuation of griseofulvin feeding, the intensity of decoration of MBs with antibodies to prekeratin and to. human MBs progressively decreased, and often a nonfluorescent core portion was visible (Fig. If) . The number of fluorescing MBs gradually decreased. Concomitant with the disappearance of the typical large MBs, small granules strongly decoratable with antibodies to human MB-material and to prekeratin appeared at the periphery of the hepatocytes (Fig. 3) . In some hepatocytes, mostly in centrolobular ones, these granules persisted for up to 2-3 months after drug withdrawal.
When mice, which originally had been fed a griseofulvincontaining diet for 3 months, were kept on a griseofulvin-free diet for 1-3 months and then griseofulvin was readministered for 4 days, large typical MBs reappeared within 4 days (cf. ref. 6) . A similar effect of fast reinduction is observed when colchicine is injected for a total of 8 days (10). Such reinduced MBs reacted with antibodies to prekeratin and to human MBs but not with antibodies to vimentin (Fig. 1 g-i) . Typical MBs can be reinduced with griseofulvin as well as with colchicine in livers that still contain hepatocytes with peripheral granules of MB-like material but also in livers in which no trace of MBmaterial is detected in the control animals.
Electron Microscopy. When early stages of MB formation-i.e., when only a few hepatocytes show granules positively reacting with antibodies to prekeratin or human MB-material-were examined by electron microscopy, small heaps (diameters ranging from 0.1 to 1 um) of randomly oriented typical fimbriated filaments were seen in locations, often around the nucleus (Fig. 2 a and b) , corresponding to those 4114 Medical Sciences: Denk et al.
described by immunofluorescence microscopy (Fig. 2c) . A conspicuous association of these small aggregates of MB filaments with tufts of typical tonofilament bundles was seen (Fig.   2b) . MB (22) , are compatible with the notion that vitamin A deficiency may be involved in the initiation of MBs as it is in hyperkeratotic deviations in other epithelia.
Immunofluorescence microscopy with antibodies to purified prekeratin is a very sensitive and specific method for studying the formation and involution of MBs. It is evident that MBs develop by coalescence of small precursor granules of prekeratin-rich filamentous material. Such a mode of development from small aggregates of MB material has already been suggested by Mallory (1) and Christoffersen (23) , on the basis of
